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The Los Alamos Aatoaated Configuration Accmatlng Sy8tem: A ~i”

(3. Cort and J. A. tildot-
Los Alaws Rational Idsoratory
L08 Alamo-, New Mexico 07646

Introduction

An effective configuration accounting (CA) effort 1s vital to the success of
any software configuration ●anagement plan. The CA effort aaintmirm infor-
■ation that details the current status of the ●oft-re project ●s wI1 as
information that checkpoints the project’s history. This info-tion can be
used to great advantage by project ■anagers to plan and schadule project
activltie8, to evaluate ●anagement atrategles, and to cerw ●s m knouladge
bane for future projects.

Unfortunately, this process la often tedious, time-consuming, ●nd extremely
labor-lntenalve. As essentially every significant event of a project ■ust
be documented, recorded and cataloged, this effort can produce large volmes
of paper, which themselves require some form of ●anu~eaent. Yor projects
with relatively small renources, these overheads can become quite daunting,
often resultlng In abandonment of a foraal configuration accounting effort.

In thle pnper, we propose an automated system for nanaging a aodeat con-
figuration accounting effort assocJnted with the development and maintenance
of a lnrge rcnl-time data acquisition system, For reasone presented in the
followlng aectlnna, wc propose bulldlng this system around the Softool
Change and Configuraclon Control (CCC) environment,

Background and Scope of the Pr(blem

Tho Data Acqlllaltlon Commmnd Language (DACL) currently under development at
the Los Ainmoa Weapon- Neutron Retearch/Proton Storage Ring Faclllty Is a
largo ronl-time data ncqulaltion software system supporting I,eutron scatter-
ing experlmen, a, Although Lhe development team 10 relatively small (4-6
people), n aoftwnre configuration ❑ianrigement plan was approved for thn
proJect, nnd a configuration accounting effort was -peclfled as a primary
component of that plan, Because of the caall develop~ent staff, and owing
to the abuence of Independent auditing and configuration accounting en-
titleo, one team ●ember nsauaee the role of conflgurtition ●anuger in
addltlon to the usual dovelopmont rosponslbllltlcrn.

Thn DACL configuration accounting specification defines five ooparate form,
known ns Softwarn Act Ion Requestc (fJAR’s), which aro uaod to documont tho
life cycln of ench auftwnre conf~guration item in the DACL system. !Mveral
of the SAR’S provide a mechanism for reporting, trackiug, ●nd dlspooing of
muftware ctinnge requests and dtscrepmnoy roportai Othoro -r. amployed to
document the configuration ●uditing ●ffort, ●id tho Aa@t rocorda trmow-
tlon~ between team ●embers and tho variouo librarlos of oottuaro oonfigura-
tlon Items, The DACL CA ●ffort 1s rs.ponoiblo for tha ldontlfiaatlon,
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=Wl@fU, tmcklng, and dimposal of these forma for every configuration
ltm amr the entire softmre life cycle.

W _ Configrmtlom management plan prescribes that each clase of 3AR be
ml~taiaed in ● series of catelms. In addltlon to a chronological log
(-red by dote of raceipt), the plan requires separate loge for pending
[-ac.!grted), open (In-progress) and closed (coapleted) requeata, and a
emtalos of request- organised by configuration item. As the development/
mlntemnce effort progresses, requests migrate between the varioua logs in
their clasD, ultimately finding their my Into the “closad requests” lou.

Tba probleas aaaociated with this syetem, from the perapectlve of the snail
proj.et, stem from the requirement that all ●odiflcation~ and u@ate8 to
them rcquosto ■ust be aanually performed. Filing the forms, wlntalnlng
the logs and generating reports on their contents alao require the personal
●ttmtion ot ● huaan being for even the ●oot routine operatlona. The aa-
s~imted overhemde can become so severe ae to force abandonment of some
●spects of the CA effort. ‘fhle, of course, reduces the effectiveness of the
remainder of the CA program and can actually result in ■aking some of the
re-lning CA taeke more diffic!]lt to perform.

The Los Alamoa Strategy

~r proposal for automated SAR ●anagment utilizes CCC to perform ●nny
routine operations completely without human jntervontlon. In addition, the
~ystem takes advantage of the olmple data bane featurea of the CCC environ-
ment to organiza and store the various classes of SAR’a, am well aa to
facilitate the generation of a wide variety of CA reports.

?Iguro 1 showo a typical SAR: the Software Change Request, A template for
this form is electronically filed on the support conputer eystem and can be
●ccesmed by any oyotem user. The template can be completed ualng a word
processor and transmitted to the configuration ■anager by electronic mail.
AD pmrt of the tranomlsolon process, existing software generates a unique
identifier for the SAR. This identifier 10 forwarded to the configuration
Unager for Incorpo:atlon Into the Ill field (upper right) of the SAR. Aloo
upon receipt, the configuration manager is reaponoible for updating the
first ●ctlon of tho ACTION block (louor right) to record the date of
receipt. At the timo when the SAR is assigned and reviewed, additional
●ntrioe ●ust be mmde, Also, after each such transltlon, the appropriate
loge mot be upchtod with fresh coplea of the ■dlfled SAR.

We propose that the vast mejorlty of the mmllflcatlona enumerated above cnn
b preformed autmtically by CCC macro.. Beginning with the tranamlaajon
~roooos, m CCC Mcro could ba invoked (probably through the CCCBATCH
faoilitv) to nritc the WI identifier ●d the receipt date directly Into the
•~epriata Claldo of tho inbound form. Tho mncro could mlmo perform the
M of oatmloging the OAR into tho ●ppropriate dsta structure in a CCC data
-o and automatically print ● cnpy of tho newly crrivod request. Other
-roa conld b. invoked to supervise the transition of ● 8AR between ACTION
@t9tos ,
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Figure 1. A typical 8AR tomplato,



&i~ m system ●uch as this shmld prove helpful in reducing the over-
- ●Swclat@ wjth BAR catalcming and modification, lts major strength
Ii- i9 the ●raa of rqm~t generation. The fundamental problem aaooeiated
wlti mrt gmeration in the CA envlroment 1. that the information con-
biti withjn a CIQSO of SAR’S cannot be readily acceamed in en automated
him. I!lence, ro~rts can only be capilad by the laborinum task of
~lly examining existing SAR’a and extracting those that contain relevant
information. Su-ry reports are oven sore difficult to generate as en-
tirely new documents must h manually created.

The CCC-haed ●yatea can eliminate these difficulties for ●ost common
raporto by maintaining (an CCC text characteristics) much of the key infor-
ntlcm contained within a SAR, These characteriatlca can be used to specify
report. to be automatically gen?rated by the CCC system. moot 81g-
niflcmtly, these characteristic can be automatically ■aintained by the CCC
ncroc that perform the WI cataloging and updattng tasks.

For the DACL ●ystem, we require the capability to generate reports based
upon the following propertjee of each ciaas of SAR’S: identifier, status
(pending, open, cloeed), affected configuration ~tem, and date of last
action. A brief descriptive abstract ehould aiao be available for each SAR.
It 1s also neceeaary to be able to recreate any SAR at any point in its
himtorym

All of the information epecifjed above ie eaeily accamnodated within the
characterimtlca of a CCC text. The SAR identlf[er la stored ae the text
name. The configuration item can be rend from the sAR by a ~acro and stored
●s the text type. The CCC ●acres that process a SAR upon receipt or change
of mtntut can automatically aeuign a change status value (pending, open,
clomd) to the change name text attrjbute. The date of last action 1s
automatically recorded by CCC. The descriptive abstract can be obtained by
(automatically) extracting the title field from the SAR and aaaigning it to
the change description character~oti~. If nrchlving is enabled, prior
versions of each SAR w1ll be retained and can be revieued on demand.

With the vitnl otatlatics of each SAR ●tored as described above, thr
LIST8TRUCTURE and LISTCHAHOE commando become extremely powerful Ch report
generation tools, By explultlng the almple data base featurea of the CCC
environment, these comando allox a grunt varflety of report- to be generated
without the development of additional specialized eoftware. Under such a
system otandnrd reports can be routinely generated with minjml human inter-
vention. Indead, the idea of using a permanently reoident batch job to
~norate ● suite of

Although the system

report- at fixed time intervals is very appealln~.

ExpluAting CCC Version 2.0 Features

proponod above could, in principle, have been developed
-r prsvloum relea8ea-of the CCC environwnt, it is cur contention that
WC V.rslon #.O la tho first inplemontmtion under which an ●utomated project
of this ocope ●nd ccmplexjty can be seriously contemplated. In this section
w 4iwuaa .oma of tho Vcralon Sin femturea that quallfy CCC am an effective
til~t lmwa#e for thio, or ●y othor, lcrge ●pplication.



The addltlon of conditional branching and lG+ix to the mcro faclllty
ohould aleo aignlflcantly enhance the prograrnr’o ability to &valop lam
appllcatlol18. Conditional branching -s prw1oumly wavallabio (ad aoro!?
■~saed). The new looplng constructs ●-t tba existl~. but limitd
facility. The impleuentmtion of each of thooo faatums ●s structarad com-
structa should promote tha unamhiguoum mapping of tbo ●ppliuatiom prot:m
space into a programed solution, raculting in program. that are eaoier to
read and to understand.

The addition of symbols for ator~ng information i. expected to prwide ●

double benefit. First, the uae of symbolo should eliminate the naed for
ineer?Jng and subsequently delating text data structures to store inter-
mediate results or control Inforaatlon. Second, by larcely eliminating the
use of textu for etoring “temporary” information, we expect that the acc@-
~anylng decreaee in file acceases w1ll result in a significant enhancement
of performance,

Other Version 2.0 features will doubtlesti also prove extremely umeful. The
abll!ty to perform prompting from within a ~cro will introduce a great
amount of flexibility into the design of human interfaces. Enhanced report
generation will permit truly customized reports to be c-piled. The library
of predeflned ~acroe will permit complex operation- tc be performed at a
high level and w1ll also allow access to low level data atructurea. In all,
we expect CCC to becom a very comfortable application develo~ent envlran-
ment.

Conclusion

We have preeented the functional capabllitlea required of an automated
system for adm{niatering the conflgura+ion accounting effort of a ●oftuare
development project. Although this proposal 1s advanced from our perspec-
tiV15 13e a omnll-temm project, the lack of lnplernentatlon detail. allowe this
approcch to be conmldered by projectu of any alze, We hope that we have
Imparted an nwnrenesa of the tremendous gains reallzed from automating CA
(and all other configuration nanage~ent) actjvlties and have denonatrated
the pouerful tools for obtaining thlo goal which can be built from the
Veralon 2 CCC environment.

The specifics contiilned within our proposal prenune a ●mall-team software
development environment. In our view, the benaflts of configuration ac-
counting (rind configuration Ranakemnt in general) ●re accessible to small
projects only through automation of these actlvitles, R~ardlernk of the
size of th~ project, automating configuration ■anagenent ●ctlvitiea frees
project partlclpante from tedloua and ●undano taoks, thul~ lncraasing lm-



titato - lomg-term prrxtmctivity. Incorporation of tool. which dranatl -
-lls improve the software management procees is eamential for all ●ize
~*ts .

* emclttde by promising to report upon and evaluate the detailed implemen-
tmtiam of thio proposal at a subsequent Softool User’s Group Meet:lng.
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